2 Diffusivity, a measure for how rapidly a fluid self-mixes, shows an intimate, but seemingly fragmented, connection to thermodynamics. On one hand, the "configurational" contribution to entropy (related to the number of mechanically-stable configurations that fluid molecules can adopt) 1 -has long been considered key for predicting supercooled liquid dynamics near the glass transition 2 . On the other hand, the excess entropy (relative to ideal gas) provides a robust scaling for the diffusivity of fluids above the freezing point [3] [4] [5] [6] . Here we provide, to our knowledge, the first evidence that excess entropy also captures how supercooling a fluid modifies its diffusivity, suggesting that dynamics, from ideal gas to glass, is related to a single, standard thermodynamic quantity. [3] [4] [5] [6] . If excess entropy turns out to also describe supercooled liquid dynamics, which is the issue we investigate here via computer simulations, then the relationship between thermodynamics and dynamics will be much simpler than previously anticipated.
We first examine the behavior of a "core-softened" fluid 15 that belongs to a larger class of model potentials known to reproduce many of liquid water's distinctive 3 properties 15, 16 .
In particular, we perform simulations for a broad range of thermodynamic conditions where the model displays pronounced increases in selfdiffusivity D upon isothermal compression, a well-known experimental signature of supercooled liquid water's dynamics 16 . Figure 1(a, b) shows that the excess entropy s shows that this robust scaling is also exhibited by a model binary alloy 12 for conditions where it displays many of the experimental characteristics of fragile supercooled liquids 12, 17, 18 . This is a stringent test since this alloy has become one of the most wellcharacterized model glass-formers. Indeed, the inset of Figure 2 demonstrates that these quantities are linearly related (at constant ρ ) for the binary alloy 12, 18 over all conditions for which data is available.
The results presented here represent, to our knowledge, the first evidence that ex s , which provides a scaling for the diffusivity of simple equilibrium fluids [3] [4] [5] [6] 
